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\a titanium aluminide layer lining at least a bottom of the via hole; and 

a conductive material on the titanium aluminide layer, said conductive material 
and said titanium\duminide layer being in contact at an interface, said interface being 
substantially free fron^ tensile stress between said titanium aluminide layer and said 
conductive material. 



layer; 



27. (Three Times Amend* 



an aluminum layer over a imbstrate; 



a dielectric layer over the idiiminum layer; 



a via hole extending throi 



i) A semiconductor device, comprising: 



h the dielectric layer to a surface of the aluminum 



a titanium aluminide layer j ining at leas tia bottom of the via hole; 



a titanium nitride layer subStantiall^Jpe^of through cracks on the titanium 
aluminide layer, wherein said titamunwrftride laver is in contact with said titanium 
aluminide layer at an interface that is substantially free of ten^le stress between said 
titanium aluminide layer and said titanium nitride layer; 



a conductive plug material on the titanium nitride layer;Vnd 



a metallic layer on the dielectric layer and electrically connected to the plug 



material. 



28. (Three Times Amended) A semiconductor memory device, composing: 
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a memoiy circuit region in a semiconductor substrate; 



a first dielectric layer over the memory circuit region; 



a first metallic layekover the firsbdklectric layer; 



a contact interconnect \et> /een the firstNnetallic layer and the substrate; 



\ 



a second dielectric layer on 



le first metallicuayer; 



an antireflective coating o^er said second dielectric layer; 



a via hole extending through the second ^electric layer and the antireflective 
coating to a surface of the second metallic layer 

a titanium aluminide layer-Hning at leasrSa bottom of the via hole; 

a titanium compound layer on the titanium Nduminide layer and in contact with 
said titanium aluminide layer at an interface that is substantially free of tensile stress; 

a conductive plug material on the titanium compound layer; and 

a second metallic layer on the second dielectric layer al^cl electrically connected 
to the plug material. 



2- 




v 

o 



33. (Three Times Amended) A memory module, comprising: 
a substrate comprising a circufit boar^l; 

a plurality of memory chips mdmiHafi on the substrate and connected to form a 
memory circuit, wherein one or more of tfie mtemory chips comprise a random access 
memory (RAM) fabricated on a semiconductor substrate comprising: 
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.first metallic layer over a substrate; 
a dielectric layer on the first metallic layer; 
an antirefltective coating over the dielectric layer; 

a via hole extending through the dielectric layer and the antireflective coating to 
a surface of the first metallic layer; 

a titanium aluminiae layer lining at least a bottom of the via hole; 

a titanium compound Wer on the tkanium aluminide layer, said titanium 



compound layer being in contact 
compound layer experiences approxir 
layer; 

a conductive plug material 

a second metallic layer on 
plug material; and 



paid titanium aluminide layer, wherein said titanium 
tely no tensile stress from said titanium aluminide 



brmW on the titanium compound layer; and 



e dieleWic Uyer and electrically connected to the 



an edge connector along one^cdge of the^substrate which is wired to said 
memory circuit. 



34. (Three Times Amended) A memory modulej^omprising: 

a substrate comprising a circuit board; 

a plurality of memory chips mounted on the substrate anaSconnected to form a 
memory circuit, wherein one or more of the memory chips comprise a random access 
memory (RAM) fabricated on a semiconductor substrate comprising: 
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a>metallic layer over a substrate; 
a dielectric layer over the metallic layer; 

a via holeVxtending through the dielectric layer to a surface of the metallic layer; 

a titanium aluminide layer lining at least a bottom of the via hole; and 

a conductive material on the titanium aluminide layer, wherein said conductive 
material and said titanium alumuiidif layer ar^Sn contact at an interface having 



approximately no tensile stress fro* 

an edge connector along 
memory circuit. 



said titanium aluminide layer; and 



le edge of the substrate which is wired to said 



35. (Three Times Amended) A memory mqfciule, comprising: 

a substrate comprising a circufl: board; 

a plurality of memory chips mctmte^on tn& substrate and connected to form a 
memory circuit, wherein one or morepfijie memory chips comprise a random access 
memory (RAM) fabricated on a semiconductor substrate comprising: 

an aluminum layer over a substrate; 

a dielectric layer over the aluminum layer; 



a via hole extending through the dielectric layer to a surface of the aluminum 



layer; 



a titanium aluminide layer lining at least a bottom of the via hole; 
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a titanium nitride layer substantially free of through cracks on the titanium 
aluminide layer, wherein said titanium nitride layer is in contact with said titanium 
aluminide law at an interface, said interface being substantially free of tensile stress 
between said titanium aluminide layer and said titanium nitride layer; 

a conductive plug material on the titanium nitride layer; and 

a metallic laye\on the dielectric layer and electrically connected to the plug 
material; and 



an edge connector 
memory circuit. 



long 




e substrate which is wired to said 




36. (Three Times Amend :d)\A memory modu|e, comprising: 
^asubstrate comprising a circuit board; 



a-pluralityiof .memoryxhipsl .mounted ^n.the/substrate and connected to form a 

1 \\ \ s 

memory circuit^wherein one or more of the memp^y chips comprise a random access 

memory (RAM) fabricated on a semiconductor substrate comprising: 
a memory circuit region in a semiconductor substrate; 



a first dielectric layer over the memory circuit region; 



a first metallic layer over the first dielectric layer; 



a contact interconnect between the first metallic layer anckthe substrate; 



a second dielectric layer over the first metallic layer; 
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via hole extending through the second dielectric layer to a surface of the 
second metallic layer; 

a titanium aluminide layer lining at least a bottom of the via hole; 

a titanium compound layer on the titanium aluminide layer at a contact interface, 
wherein said contact interface experiences approximately no tensile stress from said titanium 
aluminide layer; 

a conductive plug maierial on the titanium compound layer; and 
A . \ 

a second metallic lay x\{ >n the second diel^tric layer and electrically connected 

to the plug material; and 



an edge connector alqn 
memory circuit. 



one edge of the substrate which is wired to said 



layer; 




37. (Three Times Amended) ^domputer system, comprising: 
a processor; and 

a random access memory (RAM) fabricatedVm a semiconductor chip 
communicating with the processor and comprising: 

a first metallic layer over a substrate; 

a dielectric layer over the first metallic layer; 



a via hole extending through the dielectric layer to a surface of the first metallic 



a titanium aluminide layer lining at least a bottom of the via hole; 
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^ a titanium compound layer on the titanium aluminide layer, wherein said 
titaniun^c^mpound layer is in contact with said titanium aluminide layer at an interface, 
said interface^being substantially free of tensile stress between said titanium aluminide layer 
and said titaniurrkcompound layer; 

a conductive plug material formed on the titanium compound layer; and 

a second metallic layer on / me dielectrk^ayer and electrically connected to the 
plug material. \ 



38. (Three Times Am< nped) A computer system^ comprising: 
a processor; and 

a random access memow flRAM) fabricated on a semiconductor chip 
communicating with the processori aAd comprising: 

a metallic layer over a substrate; 




a dielectric layer over the metallic laye 
an antireflective coating over the djjdectricylayer; 

a via hole extending through the dielectric layer and the antireflective coating to 
a surface of the metallic layer; 

a titanium aluminide layer lining at least a bottom o£ the via hole; and 

a conductive material on the titanium aluminide liner, wherein said conductive 
material is in contact with said titanium aluminide layer at an interface, said interface being 
substantially free of tensile stress between said titanium aluminide layen^nd said conductive 
material. 
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SV (Three Times Amended) A computer system, comprising: 
a processor; and 

a random Naccess memory (RAM) fabricated on a semiconductor chip 
communicating with the processor and comprising: 

an aluminum layer over a substrate; 

a dielectric layer over theWuminumS^yer; 



a via hole extending 



gh the dielectricSlayer to a surface of the aluminum 



layer; 



a titanium aluminide layer 



a titanium nitride layer si 



ing at least a bott Dm of the via hole; 



i^tantiaily free of through cracks on the titanium 
aluminide layer, wherein said titanium nitride Wer is in/ontact with said titanium 
aluminide layer and said titanium aluminide laye\expits approximately zero tensile stress 
upon said titanium nitride layer; 

a conductive plug materiaH5n the titanium Vitride layer; and 



a metallic layer on the dielectric layer and electrically connected to the plug 



material. 



40. (Three Times Amended) A computer system, comprising: 



a processor; and 
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a random access memory (RAM) fabricated on a semiconductor chip 
communicating with the processor and comprising: 

a meimsiy circuit region in a semiconductor substrate; 



a first dielectric layer over 



lory circuit region; 



a first metallic later over the first dielectric layer; 



a contact interconnec 



a second dielectric layc r 



: etween the first metallic layer and the substrate; 



/er the first metallic layer; 



an antireflective coating pver\he second dielectric layer; 

a via hole extending through the second ^fielectric layer and the antireflective 
coating to a surface of the second metallic layer 

a titanium aluminide layer linkig at least \ bottom of the via hole; 

a titanium compound layer on the titanium aluminide layer, wherein said 
titanium compound layer is in contact with said titanium aluminide layer at an interface, 
said interface being substantially free of tensile stress between^aid titanium aluminide layer 
and said titanium compound layer; 

a conductive plug material on the titanium compound layfer; and 

a second metallic layer on the second dielectric layer and elect^cally connected 
to the plug material. 
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